An anatomic study of the atrial coronary arteries in 43 fresh normal human hearts is described. The implications of the findings are discussed for clinical problems for other studies such as the pathology. Exainination of the intact heart by this method is confused by the crossing of depicted vessels, whereas preparations flattened ("unrolled") to avoid such overlapping distort the spatial orientation of cardiac structures.
(e'ivred little attention, and the anatomic descriptions available are conflicting. Textbooks of aiiatomyt dismiss the arterial supply of the atria with a sentence stating that they receive arterial branches from the coronary artery of their respective sides.
Interest in atrial circulation2 increased slightly with discovery of the sinoatrial and atriovetitricular nodes. The most significant studies in human hearts were those of Keith and Flack, 3 Spalteholz,4 Crainicianu,5 and Gross.6 Several excellent studies of the blood supply to the canine cardiac atria have been reported in recent years;2 [7] [8] [9] [10] however. these observations fail to clarify the situation for man.
A knowledge of circulation in the atria is of importance, especially with respect to the normal cardiac pacemaker and atrial portion of the conduction system. The arterial circulation may influence the function of these structures, particularly as related to cardiac arrhythmias. Furthermore, recent interest in cardiac surgery makes detailed knowledge of the atrial anatomy of greater importance. To clarify some of the conflicting descriptions of the atrial coronary arteries 43 human hearts were studied.
METHODS
All methods for studying the coronary arteries have shortcomings. Principally, 3 methods have been employed, any of which may be combined with classic dissection. The first consists of injection of the coronary vessels with colored opaque solutions, followed by dehydration of the specimnen in alcohol and subsequent clearing with vari-OUS oils. 4 This procedure preserves the entire heart and permits a study of the relationships of From the Department of Medicine, Tulane University School of Medicine, New Orleans, La. the coronary vessels to the other structures. Unfortunately only the superficial coronary vessels are adequately displayed and the interatrial or interventricular septa are not shown.
The second method consists of injecting radiopaque substances into the coronary arteries and then obtaining planar and stereoscopic roent- genogranis to reveal the arterial distribution. This was the method employed by Gross' and Schlesinger and his colleagues.`1 12 This type of examination provides a permanent record of vascular distribution while preserving the heart specimen for other studies such as the pathology. Exainination of the intact heart by this method is confused by the crossing of depicted vessels, whereas preparations flattened ("unrolled") to Both in Gross 's study and ours this vessel was never found to arise from both coronary arteries in the same heart. Communications with other atrial vessels did exist, however.
This atrial artery always arose from the first few centimeters of the right or left coronary artery, so that by Spalteholz's nometiclature it would be either the right or left anterior atrial artery. When it originated from the right coronary artery (figs. 1-3) it coursed cephalad and posteriorly along the body of the right atrium, behind the aorta, to reach the anterior interatrial groove. It ascended in this groove, distributed branches to both atrial walls, and terminated by encircling the orifice of the superior vena cava. The circle was complete or very nearly so, with some large branches descending from it toward the inferior vena cava, alone the region of the tail or terminus of the sinoatrial node.
Grossly visible anastomoses that have beeit demonstrated are as follows: (1) In 2 hearts the ramus ostii eavae superioris that arose from the left side had a course quite different from the typical one described above. Ilstead of going directly to the interatrial septum, the vessel traveled in the opposite direetion ( fig. 6) the base of the interatrial septum. It was usually straight and 2 to 3 em. in length. The terminal branching was remarkable in that it always divided at an angle of 900 or greater from the main atrioventricular nodal artery. This right angle branching is also found in the perforating arteries that branch from the main vessels at the epicardial surface of the left ventricle, and again in the subendocarIt was interesting to find that whether the artery to the atrioventricular node originated from either the right or left coronary artery, these main vessels made a sharp U-shaped turn under the posterior descending vein, wits the atrioventricular nodal artery arising froinl the apex of the (figs. 3, 8, and 9) .
This U-shaped turn is possibly of considerable enibryologic signfificance when examined in the light of Keith and Flack's study on the phylogeny of the atrioventricular node.3 They noted that in lower animals, as well as in a 32-mm. human embryo, the node was situated on the epicardial surface, and that only when that portion of the myocardium invaginated to form the interatrial septum did the no(le become located inside the heart. Such an invagziniation could aceount for the peculiar course of the main coronary arteries at the point where they supply a branch to the atrioventricular node, as well as for the terminal right angle banchiing of this vessel.
Grossly demotistrat ed aniastomiioses of tlb atrioventricular nodal artery were as follows: (1 ) Veins and Venous Channels of the Atria.
As the atrial chambers were cast, vessels were found to be filled directly from the lumen of these chambers. These were presumably thebesian channels, and were much more frequent in the right atrium than the left, and more numerous on the right side of the interatrial septum.
The thebesian channels in the anterior and lateral portions of the right atrium were often so numerous as to coalesce and to cast as trabeculae of plastic. The small atrial arteries in these regions often course beneath these trabeculations, temporarily disappearing from view in their course ( fig. 10) .
The venous channels in the interatrial septum located at the base of the superior vena cava were especially striking in that they assumed considerable size and frequently were associated with the arterial circle of the ramus ostii eavae superioris ( fig. 11) . 
DISCUSSION
The nature of the blood supply to the human sinoatrial node indicates in part why the clinical expressions of sinoatrial nodal ischemia are so variable. For example, whether or not sinoatrial node block develops depends, at least, upon the following 4 factors: (1) The coronary artery from which the ramus ostii eavae superioris originates, (2) whether or not an occlusion is distal or proximal to the origin of the ramus ostii cavae superioris, (3j the effectiveness of the collateral circulation to the sinoatrial node, including thebesiaii channels, and (4) the circulatory demands of the sinoatrial node area at the time.
Since the artery to the sinoatrial node arises much more frequently from the right coronary artery, shifting pacemaker, atrial fibrillation, sinoatrial node block and other manifestations of sinoatrial nodal ischemia should be anticipated more frequently with right coronary disease, all other factors being equal.
Incomplete atrioventricular block, Wenckebach phenomenon, and other disturbances 
